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(54) PROJECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED:To correct the tints of projected 
images according to the brightness and tints of peripheral 
light and to well maintain color reproducibility by forming the 
luminance and color information on the peripheral of the 
device from the peripheral light and correcting the tints of 
the projected image in accordance with this information. 
SOLUTION: An external photometer 1 detects the peripheral 
light of a liquid crystal projector and forms the luminance and 
color information on the peripheral of the liquid crystal 
projector from the peripheral light. This photometric signals 
Rm, Gm, Bm are inputted via A/0 converters 2 to 4 to an 
image quality improvement processing section 5. This image 
quality improvement processing section 5 discretely corrects 
the inputted digital video signals R, G, B in accordance with " 11 

the photometric signals Rm, Gm, Bm and outputs the 
corrected video signals R G B ' to D/A converters 6 to 8. 
The video signals R G B ' are converted to analog signals 
which are respectively inputted to drive circuits 9 to 11. 
These drive circuits 9 to 1 1 convert the inputted video 

signals to the levels meeting the specifications of liquid crystal panels and respectively drive the 
liquid crystal panels 12 to 14. 
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[0 0 4 8] ±i&<7>ffl»Jtt:£fiR*RC, GC, B 

IB«tcLT#«)fc*atijE«avCi:S:ffl^-C, SfjfE^ 
(12) - (14) Mi 9 8*«ft ^-R, G, BSrffijEi- 

[0 0 4 9] r^T% (7) -(11), (1 

5) - (2 2) ^«*itlBS*-C(±>i</^fc*. IftiBSryT 

a* , b* ***U tfjEflURRC. GC, BC£r#£> 

[0 0 5 0] tZX\ mm^tCOmitit^rRm, Gm, B 
mSrA^t «S»J«IE«aRC. GC, BCSrtti^i: 

HfflW"e(i^t\ ?£o-t\ A*ff^-to±fiff ^-/fitTi* 



DRC, GC, BC^aLtHi-6^S^aTi-I^P^i"^o 

[0051] si*. j&&m<o?'fi'? h-^vt'^ymc 

o<^TiftWi"5o ^ 5 d^i" «£ 9 A*ff^-R i, G 
i, Bi &&*m¥''y h (D\t^. A*ff ^R i, Gi, 
BiWifinbTyh^^Rn, Gn, Bntt5 8 

i, Gi, B i <D&B<D 8 ScomtLiLjife^ (R n, G 
n, Bn) , (Rn+Dn, Gn, Bn) . (Rn+D 
n, Gn, Bn+Dn) , (Rn, Gn, Bn + D 
n) , (Rn, Gn+Dn, Bn) , (Rn+Dn, G 
n+Dn, Bn) , (Rn+Dn, Gn+Dn, Bn + 
Dn) , (Rn, Gn+Dn, Bn+Dn) (lf£tti"5 
JiiM^dO, dl, d2, d3, d4, do, d6, 
d 7 £r#5 0 D n fiZftjcr-y/^fffi^Mi'^ 1 
iZ3^fi$T'2 n, - n -CfeSo 
[0 0 5 2] liMjfeJCo^-CKWi-So 12 6 

AWIfRi, Gi, Bi^)i5S0 8^¥ 
f££^f&^lC{mi-£&*fl ^£d 0, dl. d2, d 
3, d 4 , d 5 , d 6 , d7, A^fS^rR i, Gi, B 
i <7)T{am- n fc'y h#£r** r, g, b , 
-¥-<7>-i20>fi£S:Dn ii-5o A/fff #R i . Gi, B 
ifet'Dilt, dO, dl, d2, d3, d4, d 
5, d6, d 7 iZ&ftfor\ ji^R(l*(fil, Gtt*(fi), 

0, w 1 , w2, w3, w4, w5, w6, w7 it 
5 0 AM^Ri, Gi, B i (C*H-£tt^{f^d{±, 
it (23) - (31) OOi 9^«m*1£ix£o 



d = dOwO + dl w1 + d2v»2 + d3w3 + d4w4 + d5w5 + d6w6 + d7w7 


(2 3) 


w0= (Dn-r) (Dn-g) (Dn-b) 


(2 4) 


wl =r(Dn-g) (Dn-b) 


(2 5) 


w2 = r(Dn-g)b 


(2 6) 


w3=(Dn-r) (Dn-g)b 


(2 7) 


w4= (Dn-r) g (Dn-b) 


(2 8) 


w5=rg(Dn-b) 


(2 9) 


v»6=rgb 


(3 0) 


w7= (Dn-r)gb 


(3 1) 
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^Wm4X+lt, RC, GC, B C<D H&tux- 

[0 0 5 3] roj: o\z%m<r>mmA\cx^^ mntk 

5 J: StrLfcfcifr, A^^tl^^tt^ 

[0054] mm^mm s . *3&w<aigj6<^j|g 5 tc j: 

[0 0 5 5] «iZZ^s*)5aS«±rtF< JBfflftdS 

[0 0 5 6] M7 \±*&W<nnM<DMm 5 COSUS^ n 

ND7^;^ 1 7 £Sr*rr3 0 
[0 0 5 7] ND7^/^ l 7fi % 1^^X15^*5 

x.fi\ ±E*»<7>«ji3r^ffiffa'je«J!SL* 

»(t*<rt>A^ 0 st, ^ l 6 (i, ±EHi£<£> 
mm i co^ffi»j3t»(cffl^ ^tia^^ in c t <r>x 
^\ 4 

[0 0 5 8] Z(DJ: 0><znffi t <7>Wm5lZ.£fttf^ fl^S! 
*Sl iwAjtjt^^tlSrS^-rND^^yu^ 1 7 SrHit 

I Dm ( t ) -Dm ( t — A t ) 
£'S§7tim\ (8'bfcff Gm, Bm^Pf^^i 
mffdxt (3 2) SrriSfc-frtf) . fflIEi£ifcRA (t) , g 
A ( t ) , B A ( t ) ^ffliJ^ff^-Rm (t) , Gm 

(t) , Bm (t) icX^^TWtti U ^(DBlitm^R 
m (t) , Gm (t) , Bm (t) (Cg-^TXSrLfc JC 



(M 2000-66166 

[0059] mi&(DBm6. &$£w<r>mm<nwm6tcj: 

[0060] mm<Dmwyt<0'b£tj:&wj (*>e>o#) fc 
[0061] *mmit& 1 tt, ai*«*sr»^«pm a t 

tnmtK #36ttDth<fc!3 **#JttcA;*j 
t h J: 19 fc/h£ltixtf, *SjE«»S:!E«rLft^ 0 

*f*f-*ijE«S£:K8r Lfct^aflftft-^i:, t d 

[0 0 6 2] ^fflaiJ3tiil^ibUi^$ixS9j3tft*R 
m, Gm, BmcOl^tiTS^Dmir-r^o S/c, B#^fJ t 
(CtB^^n^ay^ff ^-Rm, Gm, Bm, Dm£rRm 

(t) , Gm (t) , Bm (t) , Dm (t) ir^-5 0 
abfeff-S-Rm (t) f Gm (t) , Bm (t) C 

n^-r^mm^miE^M^RA (t) , ga (t) , b 

W A (t) ti-% 0 ZZX\ MiE«ftRA, GA, BA 
ffJ^tf±ffi*J£^ffil«0MjEfiBftRC. GC, B 
Cfc5VMi-bEHJfeOJgffi3(OMjE«ftRCx VC, G 
CXVC, BCXVC-efc5 0 SIERRA 

(t) , GA (t) , BA (t) fCj; flfe^iYjgjE^ 
<5*flMf*«:R (t) , G ( t) , B ( t) k-TZo 
[0 0 6 3] mW&W&m&SXIZ, aj3t»^Rm (t 
-At), Gm(t-At), Bm(t-At) ^Eft 
^tio^, mytit ^Rm (t),Gm(t), Bm 

(t) ^A^sixst. s-rafjTtff^Dm (t) ira^ 

0 ff-^Dm ( t — A t ) k<Dm<nfettW. i Dm ( t ) — D 
m ( t - A t ) I 
[0 0 6 4] c^tC, ±f£cO J Dm (t) -Dm (t-A 
t) I ZftTzmothk itm I Dm (t) -Dm (t 
-At) M\ 
I >Dth (3 2) 

«iE««fcRA (t) , GA (t) , BA (t) CJ;5R 
ft ft * R ( t ) , G ( t ) , B ( t ) Srfe^^MiE-r 

[0 0 6 5] It I Dm (t) —Dm (t— At) | 

) ^if^ (3 2) ZmtzZtitfrut (a'i3tff*Rm, G 



(9) 
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m, BtrKO^-fntflfriea: 02) &mtc£tertti 

tf) , fiiE^^RA (t), GA (t), BA(t) i 
LTl*jEff*RA (t— At) , GA (t — At) , B 
A (t-At) «fflHl<^ME««RA (t-A 

t) , GA (t-At) , BA (t-At) 
ff-Sf-R ( t) , G ( t) , B ( t ) £rfe^liIE*r£o 

[0066] issf escs«iaas 5 fi. *t£ffi»asK 
t-e^«La(co^T(imiES: (32) let 9*ij^*-c-» 

*{1^-Rm (t-nAt) , Gm (t-nAt) , Bm 
(t-nAt) KS<5l*TSE»r$ix;fc:RA (t-nA * 

I Dm ( t ) —Dm (t-nA t ) 
SrSJtfUtfi. (Sttff^Rm, Gm, BmO^ftlW 
ftuffi*: (3 3) Sraifcii-tf) , ffijE««RA (t) , G 
A (t) , BA (t) ^SiJ^tff^-Rm (t) , Gm 

(t) , Bm (t) icg-^-cwttiu z.<nmmm^R 

m (t) , Gm (t) , Bm (t) tcS<5^T5E»r Lfc 
*§iE^S:RA (t) , GA (t) , BA (t) J: *9 
«fS*R ( t) , G ( t) , B ( t ) Srfe^^MjE-f 20 
5 0 it I Dm ( t ) -Dm ( t - n A t ) | ^SufE 
* (3 3) 4rggfc$*itix(f (fflTtff^-Rm, Gm, B 
mtOt^nfcflffie* (3 3) *S»fc£/«£lt*Ui) , MjE 
gftRA (t) , GA (t) , BA (t) k\*XWE& 
tRA (t-nAt) , GA (t-nAt) , BA (t 
-nAt) «rflit\ *a^JE»fSnfc4*JE«*RA (t 
- (n+1) At) , GA (t-nAt) , BA ( t - 
nAt) iCi 9»fcfft-ft^-R (t) , G (t) , B (t) 

[0 0 6 9] ffiJEm&RA (t) , GA JO 

(t) , BA (t) SrlESrL*:**^ fl#*J t 4- A t X 
ofe^^MjESOfSli, iffliE (3 2) #:<nfr<otlimkte 
£ Q £fz. MiE«»RA (t) , GA (t) , BA 

(t) S:!E«fLi^ofc#*8Ctt, B##J t + A t -Ctf>& 
atCfcV^-CtfltflES: (3 3) (7>^M^rii^ai~^o 

[0 0 7 0] :^)J: 9(-HjS£cofl5K8 6icJ;ix(J. 

s&sasstcss^-c, ^ssa'ijts 1 a^A^sft^a'!*; 

[0 0 7 l ] 3gJ£^ff$ag 7 . *%P^^^*SooJf^.7iiJ: 



* t ) , GA (t-nAt) , BA (t-nAt) T-£>3 

[0 0 6 7] iBWekSfflaWS-CI-i, Sttif-^Rm (t 
-nAt) , Gm (t-nAt) , Bm ( t — nAt) 
25S|S«SnT*3 9, rnllS^ (3 2) tci *9MjE««[S:jE 
«rU*^ri:^*J^$ixSt, m^tit^Dm (t) tan 
3tff ^-Dm (t-nAt) k <7)»^|featffl[ I Dm ( t ) 
-Dm (t-nAt) | S:StUli"5o 
[0 0 6 8] ±I£cO | Dm (t) -Dm (t-n 

At) | £#£ftDth' <hit&tU | Dm (t) -Dm 
(t-nAt) | a*. 
I >Dth' (3 3) 

<5 0 

[0 0 7 2] ffififfl3tjH"efc5 7 V^MIiSMr^fc "9 > 

[0 0 7 3] S¥B«oW5$(iS«S, i&&mytMx~&> 
-era scow $ SriUfltic&Etsi- s - £ 

[0 0 7 4] *HJfccOflgffi 7 -C(i. 7 >7°CO^S®^0# 
[0 0 7 5] ®RSc#^i^^ 5 (i, 7 

iBffiffl &fffi - mm^mc iot7> -rnzL&io m zzz 

SfcS'lTtif-^-Rm, Gm, B m^ib JSiZICO^ 5 * 

&3tl5b^ j^y^mh^ k mm<nMJt t ^&^>^ "X 

sj-r 3 sett, B*w-*>a ^ Mift!i^j&a«-ffl ^ ^n-c 

[0 0 7 6] ®J«Sc#^Sia5T^i, i-ftfffl'ILft:7 > 

4fc % ^STiffl'JJtSl A^A^jSnfeSttft *Rm, g 
m, BmA>6fflfflW93££S:##>5o ^ ^"C'fi, 7 >^ 

4fc, 7V/^oJiLt, ffifflBai&B*<0 7>^^ 



(10) 



&m 2000-66166 



17 

& i o o%t ufct tin o oB#fpi^^co^itay^ 

8#IW£LTl 0 O^fBJSrA^fSfc. ^Sfl-fflESit k * 

R' =RxRCxvc/k 
G' =GxGCxVC/k 
B ' =BXBCXVC/k 
[0 0 7 8] -<nx 9(c^Jfi(75fl?H8 7(rj:tttf, BffRac 

iZ2<0«/£ <b (Cg-^T fe^^iiE^ £ £ it £ it -5 C 
[0 0 7 9]ifi«|8. l2 8(i**W^IIJfiO?gffi 20 

[0080] mm^mwitnmmmtzmmzi&mcfrfc 

[0 0 8 1] *8Bffl3t»l Ji, ay3t«*S:^«FlBlA t 
ZklzmtjTZo ^^ey l 8te. F I FO (First In F 
irst Out) It^l ftUmft^l^h&tlZtifz&mx 



18 



[0077] ftic, ^aw-ay^sit k t . ±K.nm<nm 

ffl3iRI*tCLT*:*fcfl®]*KE«»RC f GC, BC 



f25£ (34) - (36) <D±5tC*S 8 



ft 

G' , B' 



30 

2 ■ 

2 • 
2 - 



RAVE = I R i /N : ( i = 1 
GAVE =2G i / N : ( i = 1 
BAVE = SB i /N : ( i = 1 

8{;ia»J3teff *Rm, Gm, B mtftfrzL htl^^ti fe 
*t jE fi Hifi L * ^ 0 — Ift^ 7 >7 p (i^*TBB*&**<b 

w f c feaiE * Hffi l # < r t nffi ± mm & * i \, 

[0 0 8 4] r^ct 9icllJft60?Bffi8(cJ:ixfi\ fl-SBSJ ^ 

£F I FOSco^y i 8K«K#:E»U MKScS^m 
fflSSKjo^T, l 8icEtS£ftfc»£J3j;tffettF 

[0 0 8 5] _hEHi£^Jgffi 14^18 -Cfi, fflg 50 



(3 4) 
(3 5) 
(3 6) 

^Rm, Gm, B mSrllR&Etft U Sk3f<f£^£fl 
it, 8^E«t*nfc8B3t«^5piSfflS:Kai 

[0 0 8 2] ^^18 ^E^T't 5ay#ff ^Ofii&:£ 
3N<^:-r5 ( ^, $'Jft;fl-§-Rm f Gm, BmCi^tL^lN 

ifojegjfts, Kumitm 1 ^e>u#*j t tcsjAft % 

Rm (t) , Gm (t) , Bm (t) &ti$?j£tl^ MM 
fifcSffljSSBS^^ib^^y 1 8ice^^tl5ir, 
8f±, 9bfcfS*Rm (t-NAt) -Rm (t) , Gm 
(t-NAt) —Gm (t) , Bm (t-NAt) — B 

m ( t ) assets**!,*,, 

[0 0 8 3] [BKeScS«]jSS35 5*±. ^^ey 1 8t5^^T 
^ay^ff^Rm (t-NAt) -Rm ( t ) , Gm (t 
-NAt) -Gm (t) ( Bm (t-NAt) -Bm 
(t) SrSS^ttiU A (3 7) - (3 9) Id^SftS <fc 
-tiX-SriX^ffly^tff ^-Rm, Gm, Bmt^^^/ftR 
AVE , GAVE , BAVE SrHtti U Cia^RAVE , GAV 
E. BAVE ^ffl^TfeMjE^H^-f^o 
•■N) (37) 
'* N) (38) 
•*N) (3 9) 

H V^/H 2-1 4Sr3&ffl^5 3«Si-Ci0M4:*iffc 
^\ ft H B g/^^U 1 ft^*KT'$) o 1 1 g t ^ 
[0 0 8 6] 

[oo87] it *ri 1 (75isw{c«tn(i, 

[0088] m^m2<D^mizx^. m f n&w&^& 
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[0 0 8 9] »*:3S3(75«W{wJ;ixtf, ^BBSJ^^a 
[0 0 9 0] M3ftij4^«9BtwJ:Jx(i, fflWekSAQf^S 

[0 0 9 1] »*iS5(0*W(-J:ixtf, BK5fe»a^S 

-f £>;:£: K J; 9, Am^a*»tt(-'&ofcfet*iESr*m 
[0 0 9 2] »*JS6^5SK(cJ:ix(f, ^fflffl^t^St- 

^aaj3t#s*«*-r5S*#s^^-<^^ t^x 
[oo9 3] mM*W7 (nmw^xtitf. swefes^atc 

[0 0 9 4] »*Jl8W«WtcJ;ixtf. B«efc#*&!c 

*3^t, ?ff a e B ^)tiiico^«ffiffi0#^%fta'jL, 



26) 



XffcS-tir* z £ d J: 9 , ffi 0 a 0 ffl7tai(O)W^^^B#^fcic 
[0 0 9 5] M*JS9<ojSW(cictix(i, ^SBa»)t:#S*» 

6»^nniBiHit i ai**nfcw«*5«to c fefflf«*F i f 

[mi ] ni&to&i&i iz£z>i&&yBz/** ?(o?a 

[[12] x yfeSia±i-^*+SIR(*li#t«LJ»*5ctr/^ 

20 [si 3] ^<7)^ffi2ibNt^^fflafl3t*^«fiKia*c*> 

[[114] CIE 1 9 7 6 L* a* b m fy^&it&Q 

[i 7 ] nm<Dwm 5 33 # a^ffiau^ai^w^ia"?*? 
[is] mmcomm s jc <t 5 ^ n ^ ^ * ^ y n 

[19] i^ s a B ^ o >? i ^ ^ & it'*5o 

[110] HHHfrSL BfBffat-33«+5S2p]t{SrtRiS*« 

1 ^»ai]*S. 5 »«8fc»«L3Iffl5, 9-11 
ffiftHK* 12-14 ffi B B B^*/K 1 5 u ^ 
X. 16 STfe^T-, 17 ND7>f^^ 18 

40 ^ y c 



[19] 
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F^-^(##) 2G020 AA08 DA02 DA04 DA05 DA13 
DA35 DA65 
2G066 AC07 BA1 1 BC02 BC07 BC09 

BC11 BC21 CB01 
2H088 EA14 EA15 HA06 HA24 MA05 
5C006 AA01 AA16 AA22 AF13 AF46 
AF51 AF53 AF63 AF81 AF83 
AF85 BB11 BB29 BF09 BF14 
BF21 EA01 EC11 FA18 FA23 
FA56 
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